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| | filed together with the international application in computer readable form. 
| | furnished subsequently to this Authority in written form. 
| | furnished subsequently to this Authority in computer readable form. 

| [ The statement that the subsequently furnished written sequence listing does not go beyond the disclosure in the 
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go beyond the disclosure as filed, as indicated in the Supplemental Box (Rule 70.2(c)).** 
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2. Citations and explanations (Rule 70.7) 

The following documents identified in the International Search Report have been considered for the purposes of 
this report: 

Dl -FR 271 1163 Al 

Claims 1-50 meet the criteria set forth in PCT Article 33(2) for novelty. The prior art published before the priority 
date does not disclose the use of a connector between a structural component and a concrete body to resist shear 
forces between the structural component and the concrete body (as defined by independent claims 1), or the use ot 
a connector assembly for connecting together a concrete body and a structural component m the form of a 
framework of steel beams (as defined by independent claims 16, 25, 28), or a clip section for coupling a connector 
and a connector element (as defined by independent claim 40) 

The closest art, Dl, relates to a shear transfer assembly for an expansion, contraction or construction joint 
between two monolithic pieces of concrete. Dl discloses a centrally located mandrel or sleeve, a coaxial oad 
spreader and ribs permanently attaching the coaxial load spreader to the mandrel or sleeve. The ribs disclosed m 
Dl serve to transmit forces acting on the mandrel or sleeve to the coaxial spreader located external to the mandrel 
or sleeve Due to the presence of the ribs, the shear transmitting device disclosed m Dl is only used to transmit 
shear from one structure to the other structure and is clearly not capable of resisting shear forces between a 
structural component and a concrete body as defined. , . 

The appended claims add further features to those defined by the independent claims and are therefore also novel. 

The claimed invention is not obvious in the light of any of the cited documents nor is it disclosed in any obvious 
combination of them. It is also considered that it would not be obvious to a person skilled m the art in the light ot 
common general knowledge either by itself or in combination with any of these documents. 

The invention defined in the claims is considered to meet the requirements of Industrial Applicability under Article 
33(4) of the PCT because it can be made by, or used in, industry. 
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1. a connector assembly for connecting together a 

. structural component and a concrete bo&y wherein the 

5 connector assembly is capable of resisting shear forces 

between the structural component and the concrete body and 

includes: ,! 

i 

i 

(a) a connector adapted to jbe embedded in 
10 concrete and adapted to be attached to: the structural 
component ; and ' 



(b) a connector element that is adapted to 
surround the connector and form a barrier that is spaced 
15 from the connector and confines concrete around the • 

connector * ' 

\ 
I 

2 , The connector assembly defined in claim 1 wherein 

the connector and the connector element are separate 
20 components and the connector assembly! further includes a 
means for holding the connector element around the 
connector* ' 



3. The connector assembly defiined in claim 2 wherein 

25 the holding means is a clip extending between the 
connector and the connector element. 



4. The connector assembly defined in claim 3 wherein 

the connector includes a shank with one end adapted to be 
3 0 embedded in concrete and the other end, adapted to be 

attached, to the structural component and wherein the clip 
includes. ' 



(a) a means for coupling (the clip to a section 
35 of the connector element , and 



(b) a plurality of legs formed from resilient 
^SWDSD SHEET 
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I 

material that extend inwardly and have ! inner ends that 
describe an opening that can receive the shank of the 
connector, and which opening has a diameter that is less 
than that of the shank, whereby in usei the legs deflect 
when the clip is pushed over the shank! so that the shank 
extends through the opening and the inkier ends of the legs 
contact the shank and thereby couple the clip to the 
shank* ! 



10 5. The connector assembly defined in any one of 

claims 2 to 4 wherein the holding means is adapted to hold 
the connector element from the connector so that there is 
a spacing of at least 20 mm between the components. 

• ' ! 

15 6. The connector assembly defined in any one of 

claims 2 to 4 wherein the holding means is adapted to hold 
the connector element from the connector a spacing of at 
least 25 mm, » 

! 

20 7. The connector assembly defined in any one of 

claims 2 to 4 wherein the holding meains is adapted to hold 
the connector element from the connedtor so that there is 
a spacing of at least 30 mm. 

i 

25 8 . The connector assembly defined in any one of 

claims 2 to 7 wherein the holding means is adapted to hold 
the connector element from the connector so that there is 
a spacing of at least the maximum sise of aggregate in 
concrete in the concrete body between the components- 

30 ! 

9, The connector assembly defined in any one of 

claims 2 to 7 wherein the holding means is adapted to hold 
the connector element from the connejctor so that there is 
a spacing of least 1.25 times the maiximum size of 

35 aggregate in concrete in the concrete body* 



10. The connector assembly defined in any one of 



r.ntiAtz in m*«* cc*Mi-nn7ftft-M/i 
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The connector assembly defiiW seXeC ted 

— — - — r« " - 

ring of mesh, and a coxj. 

herein the connector • ™ . elM<>a to 

„inain 3 . ana the en*> 1 the oo£. -«= ^ 
facilitate the develop-nt of hoop e«e 

" „ The connecter eeee^y ***r* *" "of 

13. Tae co " . continuous ring of 

serein the connector element 
solid material, ^ch as steel. ■ 

Tb e connector assembly defied in any one of tbe 
14 . Tne conn situation in which the 

preceding claims wherein^ * ^ decking having an 

concrete body is supported by a p ^d^lying 

up8 tanding rib or **\*ZZ ^ element is 

structural framework of beams, the 



20 I*. 



S 

25 annular. 



«-«,- assembly defied In claim 14 
Th e a height approximately 

wherein the connector ^ oa tne deC king. 

60% - 80% the neigbt of the rxb or ribs 

30 •„„ structure includes a structural 

A compos,te s«uctu gtructural £ta me W orh, 

framework of beams, a <te<*xag o ector assembly, 

a concrete body on the deckxng. and a conn 
tne connector assembly including-. . 
35 (a) a connector embedded in concrete and 

attached to the structural framework, and 
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(b) a connector element that surrounds the 
connector and forme a barrier that is spaced from the 
connector and confines concrete around.' the connector* 

5 • ! . 

17, The composite structure defined in claim 16 

wherein, the connector assembly includes a means that holds 
the connector element around the connector. 

10 18. The composite structure defiLed in claim 17 

wherein the holding means is a clip extending between the 
connector and the connector element. 1 



19, The composite structure defined in any one of 

15 claims 16 to 18 wherein the spacing of the connector 
element from the connector is at least 20 mm. 



20- The composite structure defined in any one of 

claims 16 to 18 wherein the spacing of the connector 
20 element from the connector is at leaslt 25 mm, 

21. The composite structure defined in any one of 
claims 16 to 18 wherein the spacing of the connector 
element from the connector is at least 30 mm. 

! 

22. The composite structure defined in any one of 
claims 16 to 21 wherein the spacing of the connector 
element from the connector is at least the maximum size of 
aggregate in concrete in the concrete body. 

30 j 

23. The composite structure defined in any one of 
claims 16 to 21 wherein the spacing of the connector 
element from the connector is at least 1.25 times the 
maximum size of aggregate in concretle in the concrete 

35 body. I 

i 

24. The composite structure <aet£ined in any one of 
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claim* 16 to 21 wherein the spacing of ! the connector 
element from the connector is at least! 1.5 times the 
^inrum size of aggregate in concrete in the concrete 

i 

body . | 

25 . A shear connector assembly for use in 

construction of concrete composite structures having a 
concrete body supported by a decking on a structural 
framework, the shear connector assembly including: 



(a) 



at least one shear connector stud adapted 
to be permanently fixed through the decking; and 

(b) a connector element adapted to form a 
barrier surrounding at least one connector stud a spaced 
distance therefrom to confine the concrete around the 
stud. 



26 The shear connector assembly defined in claim 25 

further includes a means for holding the connector element 
around the connector stud and concentric of the stud. 



25 



The shear connector assembly defined in claim 26 
wherein the holding means is a clip extending between the 
connector stud and the connector element. 

28. A method of forming a composite concrete 

structure including; 



30 



(a) — » , 

incorporating interconnected cross-belame and a deckxng 

mounted on the beams; 

(b) permanently fixing coJnectors in the form 
of shear connector etuds through the jdecking and aligned 
with the beams/ 



assembling a structurap. framework 



35 
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(c) positioning a connector ; element in relation 
to the decking wherein the element forms a barrier 
surrounding at least one connector stud a spaced distance 

i 

therefrom; and 

i 

(d) pouring concrete on thej decking to form a 
composite structure. 



29. The method defined in claim 28 further includes 

distancing the connector stud and the surrounding 
connector element from the decking rib! at which concrete 
failure is most likely to occur. 

30t a c iip for use with the conntector assembly 

defined in any one of the preceding claims includes t 

(a) a means for coupling trie clip to a section 
of the connector element, and 

(b) a plurality of. legs formed from resilient 
material that extend inwardly and have inner ends that 
describe an opening that can receive a section of the 
connector, and which opening has a diameter that is less 



whereby in use the 



than that of the connector section, 
legs deflect when the clip is pushed over the connector so 
that the connector section extends through the opening. and 
the inner ends of the legs contact the connector section 
and thereby couple the clip to the connector. 



J 



31. The clip defined in claim 3<j wherein the legs are 

formed to enable the legs to flex at least in one 
direction, when in use the clip is pushed over the 
connector to locate the clip on the connector. 



35 32. 



The clip defined in claim 30 or claim 31 wherein 
the legs are formed to enable the legs to flex in two 
mutually perpendicular directions, when in use the clip is 
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pushed over the connector- to locate the clip on the 
connector. I 



33. The clip defined in any one of claims 30 to 32 

wherein at least one of the legs includes an upward crank. 



34. The clip defined in claim 33 i wherein the leg or 

legs that include the cranked end further include a 
ejection that is formed to increase the! flexibility of the 
10 leg. 



15 



25 



30 



35 



35. 



The clip defined in claim 34 1 wherein the by 



section is in the form of a curved bend in the leg 
outwardly of the cranked end. j 

36. The clip defined in any one of claims 30 to 35 

wherein the inner ends of the legs are; relatively wide to 
enable the legs to grip the connector jsection securely. 



20 37 . 



The clip defined in any one bf claims 30 to 36 
wherein the inner ends of the legs include projections 
that enable the legs to grip the connector section 
securely. 

38. The clip defined in any one sof claims 30 to 37 
wherein the legs are formed so as to ijinimise interference 
to concrete flowing into the volume defined by the 
connector element that enclose the connector. 

39. The clip defined in any one of claims 30 to 38 
wherein the means for coupling the cl:,p to the section of 
the connector element includes a plurality of clasps that 
can clip onto the section of the connector element. 

40. a connector element assembly for use in a 
connector assembly for connecting together a concrete body 
and a structural component, wherein the connector assembly 
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includes the connector element assembly and a connector 
adapted to be embedded in concrete and! adapted to be 



connected to the structural component/ 
element assembly includes: 



and the connector 



(a) a connector element thai defines a barrier 
to confine concrete around the connector, and 

I 

(b) an integrally formed clip section for 
coupling the connector element to the Connector. 



41 # The connector element assembly defined in claim 

40 wherein the clip section includes a? plurality of legs 
formed from resilient material that extend inwardly from a 
section of the barrier section and havfe inner ends that 
describe an opening that can receive a: section of of the 
connector and have a diameter that is less than that of 
the connector section, whereby in use the legs deflect 
when the connector element is pushed over the connector so 
that th e connector extends through the! opening and the 
inner ends of the legs contact the connector section and 
thereby couple the connector element tjo the connector with 
the barrier section positioned to surround the connector. 

42. The connector element assembly defined in claim 

41 wherein the legs are formed so that the legs can flex 
at least in one direction, when in usJ the connector 
element is pushed over the connector t!o locate the 



connector element on the connector* 



43. The connector element assembjly defined in claim 

41 or claim 42 wherein the legs are farmed so that the 
legs can flex in two mutally perpendicular directions, 
when in use the connector element is pushed over the 
connector to locate the connector element on the 



connector. 



! 
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44 u The c onn ector element assembly defined in any one 

of claims 41 to 43 wherein at least one of the leg© 

i 

includes an upward crank • 



45 „ The connector element assembly defined in claim 

44 wherein the leg or legs that include the cranked end 
further include a first leg section that is formed to 
increase the flexibility of the leg. 



10 45, 



The connector element assembly defined in claim 



45 wherein the first leg section is inj the form of a 
curved bend in the leg outwardly of the cranked end. 

47, The connector element assembly defined in any one 

of claims 41 to 46 wherein the inner ends of the legs are 
relatively wide to enable the legs to grip the connector 
section securely. j 



48. 



The connector element assembly defined in any one 



of claims 41 to 47 wherein the inner ends of the legs 
include projections that enable the legs to grip the 
connector section securely. 



tje 

I. 



49. A method of manufacturing tbje connector element 
25 assembly defined in any one of claims i40 to 48 includes 

stamping a flat blank from a steel sheet, the blank having 
(a) a rectangular section that corresponds to the barrier 
section and (b) 4 elongate members expending from one side 
of the rectangle that correspond to tlL legs of the clip 
30 section, folding the rectangular section of the blank to 

form the barrier section, and shaping! the elongate members 
to form the legs of tne clip section. 

50. A method of manufacturing the connector element 
35 assembly defined in any one of claims! 40 to 48 includes 

pressing a cup- shaped member from a steel sheet, the cup- 
shaped member having a cylindrical wall that forms the 
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barrier section, and stamping tbe base! to form fclte legs of 
the clip section. 
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